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了原料中纤维素和半纤维素组分，是一条基于生物质的长链液态烃合成路线，1,t 航油约需 10～12,t 干基玉米秸秆．
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Abstract：The integrated 100t/a-scale bio-jet fuel-range hydrocarbon ?C8?C15? synthesis system via aqueous conver-
sion process was demonstrated with value-added utilization of biomass residues. The platform compounds of furfural 
and levulinic acid were obtained from hemicellulose and cellulose respectively by a two-step hydrolysis of corn stover, 
steam stripping and acidic hydrolysis. The oxygenated compounds with the increased carbon chain were produced by 
alkali catalyzed Aldol condensation from furfural and levulinic acid. The oxygenated intermediates were catalytically
converted to jet fuel-range hydrocarbon ?C8?C15? by the consecutive steps of low-temperature hydrogenation, high-
temperature hydrodeoxygenation and upgrading over noble metal catalysts. The main properties of the liquid hydro-
carbons from this process could meet the criteria of the Standard Specification of ASTM-7566, which is currently ap-
plied to guide bio-jet fuel production. The hemicellulose and cellulose from waste biomass have been depolymerized
separately to different platform compounds, and then used for long chain hydrocarbon production via condensation in
this context. 10～12 t biomass residues could produce 1 t of jet fuel liquid during this demonstration operation. 
Keywords：corn stover；aqueous conversion；jet fuel-range hydrocarbons?C8?C15?；pilot-scale demonstration；
material and energy analysis 
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应，生成了小分子烃及具有 C8～C15 分布的液态产 
品．获得 C8～C15 液态粗油在 320～350,?下进行精
制，进一步除氧，并调节异构烃和芳香烃含量，最终



































? 1? ?????????????? 
Tab.1 Component analysis of corn stover and hydrolysis 
residue 
 
质量分数/% 物 质 纤维素 半纤维素 酸洗木质素 其他
玉米秸秆 33.2 30.4 18.3 18.1 











  204,kg 的含水玉米秸秆原料，经过汽提 3,h，可
获得糠醛液体约 1,200,kg，提浓后的糠醛浓缩液为
176,kg．汽提残渣中加入酸溶液，采用蒸汽加热，水
解 2,h 后降温降压，可分离出水解粗液和水解残 
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Tab.2  Results of corn stover to jet fuel-range hydro-carbon via aqueous conversion process 
 
操作 
单元 输 入 
质量/ 
kg 
输 出 质量/ 
kg 
玉米秸秆 204 浓缩糠醛液 176 
水 1,250 含水汽提渣 258 糠醛 单元 酸液 6.9 废水 1,030 
水 1,430 水解液 1,320 
酸液 77.4 含水残渣 400 水解 单元 生石灰 57 废水 102 
碱催化剂 14 含氧固体缩合产物 29.1 缩合 
单元 酸液 18.5 废水 1,230 
H2 2.7 水相 55 加氢及
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玉米秸秆计，生产 1,t 航油类烃约需 10～12,t．以干基
玉 米 秸 秆 和 水 解 残 渣 热 值 分 别 为 16.0,MJ/kg 和
12.55,MJ/kg 为基础，根据玉米秸秆的物质流动分析，
建立的玉米秸秆能量流动分析见图 4． 
  忽略外加 H2，玉米秸秆能量的 16%,转化为航油




? 3? ???????????????????????? Fig.3? Mass flow analysis of corn stover to jet fuel-range hydrocarbon via aqueous conversion process 
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效率为 36.8%,．因此水解残渣和生物质 3 大成分的
分级全面利用可有效提高水相转化系统的能效和物
质利用率． 
? 3  ???????????????????? 
Tab.3  Energy analysis of corn stover to jet fuel-range
hydrocarbon via  aqueous conversion process 
 
输 入 能量/?MJ·h-1? 输 出 能量/?MJ·h-1?
玉米秸秆 2,505 残渣 1,036 
蒸汽 1,078 气体 94 
H2 256 航油类烃 663 
浓缩 488   
加氢 142   
压缩 282   
过滤、泵及其他 120   


































能预饱和含氧中间物种 C?C 和呋喃环 C?O 键，提
高其在溶剂中溶解性和稳定性．同时也能降低高温
加氢脱氧环节的负荷，降低后续催化剂积碳． 
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